Objectives: An analysis of the factors contributing to the risk of repeat ventilation tube placement among patients undergoing ventilation tube placement with adenoidectomy and patients undergoing ventilation tube placement only. Methods: We conducted a retrospective review of the medical records of 66 patients ages 3 to 10 who underwent ventilation tube placement only or adenoidectomy plus ventilation tube placement at Otorhinolaryngology and Head and Neck Surgery Clinic between January 2011 and January 2013. Results: The analysis revealed no significant relationships between the risk factors evaluated and the need for repeated ventilation tube placement. A repeat ventilation tube placement procedure was required in 7.7% of patients in the age 6-10 age group. This rate of incidence was significant relative to the other age groups evaluated. Conclusions: Adenoidectomy during the initial ventilation tube placement procedure may reduce the need for repeat ventilation tube placement in patients of 6 to 10 years of age with otitis media.
Introduction
Acute otitis media and otitis media with effusion are very common diseases of childhood (1) . Eustachian tube dysfunction (ETD) is the leading cause of otitis media (OM). Dysfunction occurs when the Eustachian tube (ET) has a horizontal anatomic orientation, leading to poor drainage of the middle ear. During the course of development, the ET develops vertically, facilitating improved middle ear drainage (2) . The Eustachian tube forms a close anatomic relationship with the adenoid tissue. Infection of the adenoid tissues may permit the transfer of pathogens to the middle ear through the Eustachian tube, and hypertrophy of the adenoid tissue may lead to Eustachian tube obstruction and dysfunction the promotes effusion of the middle ear (OME) (3, 4) .
Prior studies have indicated that conservative treatment of otitis media produces favorable responses in 90% of children (5) . However, surgical treatment may be indicated for children who do not respond optimally to medical therapy. The increase in OM prevalence has been paralleled by an increase in tube insertion procedures. In a study performed by Cullen et al. in 2006 , the most common surgical procedure in patients under the age of 15 was tube insertion, which was conducted in 667,000 patients that year alone (6) .
This study aimed to compare of the factors contributing to the risk of repeat ventilation tube placement among patients undergoing ventilation tube placement with adenoidectomy and patients undergoing ventilation tube placement only.
Materials and Methods
In this study we conducted a complete retrospective review of the medical records of patients between the ages of 3 and 10 who underwent VT placement or VT placement combined with adenoidectomy at Otorhinolaryngology and Head and Neck Surgery Clinic between January 2011 and January 2013.
The complete medical records of 66 patients were reviewed in this study. Age, sex, type of surgical procedure, number of surgical procedures, and familial risk factors were collected in a database and evaluated in all patients.
The study patients were segregated into two study groups; those aged 3-6 years and children 6-10 years of age. The group of patients aged 3-6 years contained 40 individuals and 26 patients aged 6 to 10 years were included in the second group. This method of grouping the patients was based on previous studies.
During 66 SOM patients' preoperative endoscopic examinations, 16 patients were diagnosed with adenoid hypertrophy while for the rest of the patients, adenoid hypertrophy was not observed. Former patients were assigned VT placement and adenoidectomy as surgical procedure while the latter patients were assigned VT placement.
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The risk factors for otitis media were identified on the basis of previous studies. The risk factors evaluated included sibling history, nursery school attendance, preschool or primary school attendance, history of bottle-feeding, history of allergies, presence of craniofacial anomaly (as in Down syndrome), and familial smoking history. 
Results
A complete analysis of the statistical relationship between the type of surgical procedure, the demographic features (age, sex, etc.) and risk factors was conducted, as shown in Table 1 . Assessment of the number of surgical procedures with respect to age groups indicated VT placement procedures were conducted more often among that patients aged 3-6 in comparison to patients 6-10 years old; however this difference was not statistically significant. No significant difference in the incidence of VT placement was observed between male and female patients; however VT placement occurred more frequently among males. Additional variables evaluated included sibling history, nursery school attendance, preschool or primary school attendance, history of bottlefeeding, history of allergies, presence of craniofacial anomaly, and family smoking history; however no statistically significant differences were detected among any of these potential risk factors.
The relationship between recurrent VT placement and demographic features and risk factors was also examined ( Table 2 ). Repeat VT placement was required in 11 (22%) of 50 patients who underwent VT placement only whereas repeat VT placement was performed in 2 (12.5%) of 16 patients who underwent VT placement with adenoidectomy. This difference in repeat VT placement incidence was not statistically significant. Comparison of the patients according to age groups indicated that 11 of 40 (27.5%) children aged 3-6 years required repeat VT placement procedures while 2 of 26 (7.7%) patients aged 6-10 years required a repeated VT placement procedure. This difference in the incidence of repeat VT placement procedures was statistically significant. School attendance, sibling history, allergic history, presence of craniofacial anomaly, bottle-feeding, and familial smoking history were not associated with the need for repeat VT placement.
Discussion
The anatomical position of the adenoid tissue contributes to OM pathogenesis and removal of the adenoid tissue is an effective means of eliminating ET obstruction and facilitating middle ear drainage. Inflammation in the Eustachian tube associated with adenoiditis leads to edema formation and reduces the rate of middle ear drainage. Hence, the risk of otitis media with effusion and, in turn, the need for repeated tube placement decreases following adenoidectomy. Previous studies of this subject have lead to inconclusive results (7, 8) . Hammaren et al. (7) conducted a trial of adenoidectomy with VT placement and VT placement alone among 217 patients aged 12-24 months who had an OM diagnosis. During follow-up, they observed more frequent OM attacks among the group that underwent adenoidectomy during the ventilation tube insertion procedure. The authors concluded that the use of adenoidectomy to treat recurrent otitis media was not beneficial in children under 4 years of age.
Analysis of the patients in our study revealed that a recurrence rate of 12.5% among patients who underwent adenoidectomy with VT placement, while 22% of patients who underwent VT placement alone experienced recurrence. However, this difference was not statistically significant. Previous studies have shown that adenoidectomy plus ventilation tube insertion may reduce the rate of recurrent ventilation tube placement by 39-50% (5,8).
We did not specifically evaluate children under age 3 due to the low number of very young children in our study group. The low number of OM patients in our study under 3 years of age may be attributable to anatomical and physiological differences among children as well as the local sociocultural conditions that may result in the failure to notice symptoms, a delay in the diagnosis as a result of immaturity the child's language skills, and tendency towards medical treatment over surgical operation and the postponement of surgery in children under 3 years of age as a result of the increased risks associated with anesthesia in young children.
Kadhim et al. (8) reported that simultaneous adenoidectomy or tonsillectomy at the time of the first VT placement procedure decreased the risk of repeat VT placement in children under the age of 10. An additional retrospective analysis revealed similar results, suggesting the beneficial role of adenoidectomy in the elimination of infectious focus in the nasopharynx (9) . A study of 491 children aged 4-8 years under treatment for otitis media with effusion reported a decrease in overall morbidity and decreased rates of repeat tube placement among patients who underwent simultaneous adenoidectomy and VT placement compared to patients who underwent VT placement procedures only (10). In concordance with previous studies, we also observed a significantly decreased incidence of repeat VT placement among children aged 6-10 years who underwent combined adenoidectomy and VT placement in comparison to children undergoing VT placement procedures only.
A complete account of studies investigating the relationship between specific risk factors in otitis media and the incidence of repeated VT placement is included in the references. Boston et al. (5) examined additional novel risk factors including family history of otorhinolaryngologic diseases, craniofacial anomaly, asthma, gastroesophageal reflux, familial smoking history, prematurity, school attendance, demonstrating that the presence of craniofacial anomalies and family history of adenoidectomy/adenotonsillectomy/VT placement are directly correlated with the incidence of repeat VT placement. Gleinser et al. (2) reported that daycare or school attendance and the presence of craniofacial anomalies greatly increased the risk for repeat VT placement. In our study group, 23 (30%) of 30 children attending nursery school and 12 (19.4%) of 62 children with sibling(s) required repeat VT placement procedures. This difference was, however, not statistically significant. The low number of patients included in this study may account for the absence of statistically significant associations between the presence of craniofacial anomalies and asthma and the incidence of repeat VT placement procedures.
Conclusion
In our study, we demonstrated that, for patients aged of 6 to 10, the need of repeating VT placement is reduced if adenoidectomy was applied with first VT. However, further research is needed in identifying risk factors of children that require recurring ventilation tube placement.
